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Arkani-Hamed, Dimopoulos and Dvali,
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Electroweak Planck
scale scale
€ ® ® >
246 GeV ~ 1.2 x 10'Y GeV
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Electroweak Planck
scale scale
€ ® ® >
246 GeV ~ 1.2 x 10'Y GeV

® gravity is strong!

Large disparity

Bonus: give a natural explanation for the smallness of
neutrino masses!
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Why LED?

iIHierarchy Problem :
|

Electroweak Planck
scale scale
< ® ® >
246 GeV ~ 1.2 x 1012 GeV
ng!
neutrinos dre se pe
—
u+e C ©® 1@
: Solutior | ‘\HHH‘ | IHHH‘ | HIHH‘ | IIHHI‘ | IHHH‘ | HHHI’ | IHHH‘ | HHIH‘ | IHHH‘ | HIHH‘ | HHHI’ | \IHHI‘ | HIHH‘ | HHHI‘ | HIHH’ L LU 3ns ions ! 1
(q)) N =z 0 — 1
I------ H B = =E = = B
g < S% ) ® ®
< < < <

http://hitoshi.berkeley.edu/
Bonus: give a natural explanation for the smallness of

neutrino masses'!
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Formalism

|

= —

| Right-handed neutrino states: iIfa

-
A5

— GRAVITY

—_

OUR 3-D UNIVERSE

GRAVITY

EXTRA DIMENSIONS

Arkani-Hamed, Dimopoulos and Dvali,
Scientific American, August 2000
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Formalism

iRight—handed neutrino stats:qfa

’E
—— GRAVITY
~
- ';\ P

OUR 3-D UNIVERSE

GRAVITY

EXTRA DIMENSIONS

Arkani-Hamed, Dimopoulos and Dvali,
Scientific American, August 2000

D extra Dimensions with compactification radii
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Formalism

‘nght handed neutrlno statesﬂp

i -

\\éé / — GRAVITY

OUR 3-D UNIVERSE

GRAVITY
y;

Arkani-Hamed, Dimopoulos and Dvali,
Scientific American, August 2000

EXTRA DIMENSIONS

D extra Dimensions with compactification radii

(asymmetric space)

One large spatial scale with radius:}?E[)

(5-dimensional space)
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Formalism

S, = fda:"‘dyi\ffaFA@A\I!a—l—fdx4[iﬂaL7“8MVaL—|—/<;a5HDangR(:E,y =0)|+ h.c.
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Formalism

Extra Dimension
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Formalism

S, = fda;"‘dyilffaFA@A\I!a—l—fda:"‘[iﬂaLvﬂﬁuuaL—l—fﬁ;a oLVsr(z,y = 0)|+ h.c.

Higgs doublet
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Formalism

S, = fda:‘ldyi\ifaI’A@A\I!a—l—fdaz4[iﬂaL’y“(9MVaL @ VarVsr(z,y = 0)]+ h.c.

Yukawa coupling matrix
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Formalism

Right-handed neutrino field
decomposed in Yao = (YaL,Var)
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Formalism
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Formalism

S, = fda:"‘dyi\ffaI’A@A\I!a—l—fd:z:4[7lﬂaL7“8uuaL—I—fssaﬁHDangR(aj,y =0)|+ h.c.

\

kinetic term of W _ field
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Formalism

S, = fda:"‘dyi\ffaI’A@A\I!a—l—fda:4[iﬂaL7“(3‘MVaL—I—fszagHﬂangR(aj,y =0)|+ h.c.

\

kinetic term of active neutrinos

New Perspectives 2018 ~ LED at the SBN 5 G. V. Stenico



Formalism

S, = fda:"‘dyi\ffaI’A@A\I!a—l—fda:4[iﬂaL7“(3‘MVaL—I—fszagHﬂangR(aj,y =0)|+ h.c.
\

Interaction between field \Ifa
and the active neutrinos

New Perspectives 2018 ~ LED at the SBN 5 G. V. Stenico



Formalism

S, = fda:"‘dyi\ffaFA@A\I!a—l—fdx4[iﬂaL7“8MVaL—|—/<;a5HDangR(:E,y =0)|+ h.c.
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Formalism

S, = fda:"‘dyi\ffaFA@A\I!a—l—fdx4[iﬂaL7“8MVaL—|—/<;a5HDangR(:E,y =0)|+ h.c.

- n - n —\n n
Cos =m0 (P 4 V2D Hioan ) + 3 ) e
n=1 n=1

3
ZMRMiML + c.h.
A=1
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Formalism
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Formalism

© 1 \" .
ML(R) — (Vz‘ AL .)L(R) —)p Pseudo mass eigenstates
- m) 0 0 0 ...
D
M, — Qm’i 1/RED 0 0 Need to be
(2 2m? 0 Q/RED 0 diagonalized!

e — S —— e —— e — *\__—]‘

3 o0
VaL n
#:ZUMZS?”V;E:) (v =€, p, )
1—=1 n=0
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Formalism

E—

' The true neutrino masses are:

[
|
|
[ — — —

n§>\§”) <n+1/2

e e R R S  —" - e ——— —— e —— _ —— - —

Two new free parameters: (m?(m?), RgD)

D — — = - —— e — = ——
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Formalism

| More
sterile
!
l
n — o0 ————— —————

n:3 1 1 1

n=29  ——m —

n =1 —_—m  —_—_—,—,—_, . —_—. .

TLIO More
\ln 7 — 1 ] = 9 71 = 3 active
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Oscillation Probability

> A2
P(vy, = vg) = ZUMUBZ Z (SO”) exp | —t——5
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Oscillation Probability

; )\(n)QL 2
P(vy, = vg) = ZUO"LUB%Z (S; ) exp ZQEVR]QED
L | 9 km
E, 7 QGeV
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Oscillation Probability

3
2 UailUp,
1=1

O

n\ 2 . 7
Z(S? ) exp ZQEVRQ

P(vy, = vg) =

v, Disappearance Channel, 40 KK modes, Normal Ordering ve Appearance Channel, 40 KK modes, Normal Ordering
1072 10~ 10° 10’ 102 10”" 10° 10°
1015- ™71 TTT T T ™ TTTTrTIT -1115101 1015. TIrrrry T™rrr -...5101
- P(v, > v,) <0.90 3 [ mm 10 <P(v, > v.) 107 ]
0.90 £ P(v, » v,) <0.95 e 107° <P(v, > v) <107
0.95 < P(v, » v,) <0.98 10° <P(v, » ve) £107°
P(v, » v,) 20.98 P(v, » ve) £107°
10°¢ 10° 10° {10°
3 3
< 107 {10~ = 107 {10~
g . & ]
F_l
1072} {1072 1072} {1072
1073t rwrre——Y 11072 107°L, 11072
1072 107" 10° 10" 1072 107" 10° 10"
1/Rgp [eV] 1/Rep [eV]

- e
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Short-Baseline Neutrino Program

MmuBo

" MicroBooN .

j!!.Om Ned

Ar1-ND

SC|BooNE
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Short-Baseline Neutrino Program

MiniBoANE

' - MicroBooN
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Short-Baseline Neutrino Program

MiniBod E
-. MicroBooN

¥

4'.4\\ 4

o Ne of
- ScuBool | R%.

‘l
i
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Short-Baseline Neutrino Program
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Short-Baseline Neutrino Program

arXiv:1503.01520
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Short-Baseline Neutrino Program

| S h e £ B T e
Detector |Distance from BNB Target LAr Total Mass|LAr Active Mass

LAr1-ND 110 m 220 t 112 t
MicroBooNE 470 m 170 t 89 t
ICARUS-T600 476 t

arXiv:1503.01520
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Short-Baseline Neutrino Program

More
sterile

A

More
active

arXiv:1503.01520
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Short-Baseline Neutrino Program

More
sterile

A

; - - -—-..---.

More
active

) |3+1 model |

o V.
Am‘f(cn’lc ~1eV? . Vp

U‘zl Us? (]33 Uq-i_

—

m v,
SB approximation:
O v, PP

P(v, = v,) =1—sin?(20,,)sin’(1.27Am3,L/E)

P(v, — v,) = sin®*(26,,.) sin®*(1.27Am32,L/E)
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Results: 2
N
V)
+ § A Proposal for a Three Detector
— Short-Baseline Neutrino Oscillation Program
->"<i in the Fermilab Booster Neutrino Beam
—
‘ arXiv:1503.01520
NH IH
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A Proposal for a Three Detector
Short-Baseline Neutrino Oscillation Program
in the Fermilab Booster Neutrino Beam

.l.
arXiv:1503.01520v1

- - - - Xiv:1503.01520
Sensitivity analysis 90% CL iy

1072 107" 10° 10' 1072 107" 10° 10'
10"}, T sy 1101 10"}, A ey 10!
[ —— SBN (Expected) i [ —— SBN (Expected) i
-- DUNE (Expected) -- DUNE (Expected)
-- KATRIN (Expected) - - KATRIN (Expected)
- 1C-40 -- 1C-40
- IC-79 -- IC-79
Reactor/Gallium Reactor/Gallium
-. T2K/Daya Bay -. T2K/Daya Bay
10°} 10° 10° 10°
s s
2, 2@,
S S
107} 11071 107} {1071
10-2} el TN T [ = [ ——— 2
1072 10~" 1072 107" 10°
1IRED [eV] 1IRED [GV]
NH IH
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arXiv:1503.01520v1

A Proposal for a Three Detector
Short-Baseline Neutrino Oscillation Program
in the Fermilab Booster Neutrino Beam

Sensitivity analysis 90% CL

arXiv:1503.01520

1072 107" 10° 10' 1072 107" 10° 10'
10" T T T T T T = {101 101 T T e 1101
[ —— SBN (Expected) ] [ —— SBN (Expected) §
--- DUNE (Expected) -- DUNE (Expected)
--- KATRIN (Expected) -- KATRIN (Expected)
--- 1C-40 -- 1C-40
--- IC-79 -- IC-79
. Reactor/Gallium Reactor/Gallium
.. T2K/Daya Bay .. T2K/Daya Bay
10°} 10° 10°} 110°
s s
o, o,
S S
10} {101 1071} " 1107
1072} — I 4102 102 H " {1072
1072 10~" 10° 10° 1072 107" 10°
1/Rep [eV] 1/Rep [eV]
NH IH
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_— —— —

Square mass differences:

r I
: 2 2 2 2 :
1 0 0] 0 0 1
() -) W) ),
E RQ — A7nsol and ‘ R2 | AHlan,tm E
: ED ED :
Mixing angles
5 sin 6 5
sin OLFP = — 1 ;
: (SS ) :
: 3y ;
; cos 03% sin 6 :
 cos OLED sin gLED — 13 20712 :
: (52 ) :
: 3 :
: LED LED cos 075 sin 0% :
: COS 015 sinf53" = (500 :
: 3 :
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hSBN potential to measure LED parameters

— — e

107"

11072

- 10-3

LED - LED, Tr. Val. my = 0.05 eV, 1/R = 0.398 eV, Normal Ordering
1072 107" 10° 10°
101:l T T T rrmmmTrT™— T 11y T T T T rT™mT
— 68.3%CL
— 95 9% CL
oA
10% — 99%CL Pt
e True Value ,r’,
5
2 10
g
1072}
1073 =
1072 10"
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u3+1ffit to the LED scenario

1073 1072
102F :
F | — 68.3%CL ¥
95 % CL ’ 6}00
— 99 %CL .~ Q¥ 5
1L g . . 1
10 . e Bf(0.1,0.501) y -\\{\'\\ ::10
C , Y .
/ o ]
& 5
! < :
L \ 1
L a0 v 3 PR
o~ 10 Y :10
£ K ']
< Q::Es '
107"} el 14107
"k
Xemin- = 7.989
1072E, L .11072
1073 1072 107" 10°
-2
Sin“26,,
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores

"n2 mg
A -V, N
Vy
-V
17133_0  E— — __,"22
3 ‘ solar~7x10eV?2 i
atmosférico I -7
~2x1073eV?2 o
atmosférico
— U '"22-— e — — ~2x1073eV?2
s 1= o—
e -y -7
(@
9 )
’ N al ) I id 0
¥ orm nvertida
Va) = E U |vi)
L (a=epnT and i=1,23) Losc — 47T%
Amij

1,]
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores

"n2 mg
A -V, N
V
V n
© A
17133_0  E— — __,"22
3 ‘ solar~7x10eV?2 i
atmosférico I -7
~2x1073eV?2 o
atmosférico
my’ - el— — ~2x10~%eV?2
Vi) = E UalVa) 7 Cv) |
e -y -7
(@
9 )
’ N al ) I id 0
E ¥ orm nvertida
! (a=ep7 and i=1,23) Losc — 47T%
Amij

1,]
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores

"n2 mg
A -V, N
Ve > v.
E,x ——
17133_0  E— — __,"22
3 ‘ solar~7x102eV?2 i
atmosférico I -7
~2x1073eV?2 o
atmosférico
my’ - el— — ~2x10~%eV?2
Vi) = E UalVa) 7 Cv) |
dolinn - -7
(@
? )
’ N al ) I id 0
* orm nvertida
Va) = E U |vi)
L (a=epnT and i=1,23) Losc — 47T%
Amij
P(Va — VB) — ZUO&iUﬁiUO‘jUﬁj exp | ¢ ¥ T

1,]
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores

"n2 mg
A -V, N
\’
u
Ve > VT =Y
E x I
17133_0  E— — __,"22
3 ‘ solar~7x10eV?2 i
atmosférico I -7
-~ —3ay2
2107 atmosférico
U, ) — ~2x10-%V?2
‘V ) |Voa 7 ” : ,) |
e X -7
9 )
’ N al ) I id 0
¥ orm nvertida
‘V o g U ‘Vz
(e =¢e,u,7 and i=1,2,3) :L‘OSC - 47_‘_%
Amij
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Neutrino Oscillation

m?
A -V,
1% v
€ E,.x > VT — ":

Massa dos Neutrinos e Mistura de Sabores

m?

2 2
o) - ; &

-1,

- _is1
| C12C13 512C13 513€ |
. 20 %0
| U = | —5S12¢23 — ¢12523513¢€ C12C23 — 512523513€ 523C13
| ) )

| S512€23 — €12523513€ —C12C23 — 512523513€ C23C€13

| ! vl N 1 Invertid | | O |
orma nveruadaa
\Va E U \VZ
(o =e,pu,7 and i=1,2,3) a5 — 41 L
OSC 2
Amij
. . m? — 1
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores

"n2 mg
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3 ‘ solar~7x10eV?2 i
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-~ —3ay2
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores

The Nobel Prize in Physics l:_ N
Ve — 2015 :

E.z IV,

—Tx
‘ solar~7x102eV?2

n
Ca L

atmosférico
~2x103eV?2
Y 2
‘ | A) -7
Photo: A. Mahmoud Photo: A. Mahmoud 9
Takaaki Kajita Arthur B. McDonald :
Prize share: 1/2 Prize share: 1/2 Y 0
+ Invertida
‘ VOé> — I /Z The Nobel Prize in Physics 2015 was awarded jointly to Takaaki Kajita
and Arthur B. McDonald "for the discovery of neutrino oscillations,
1 (O{ _| which shows that neutrinos have mass" U,CE 47T E
2
QEC Am?.
(]
2 2

P(vg = vg) = ZUMU&UMUM exp | ¢ x

2,]
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores

"n2 mg
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Ve > VT =Y
E x I
17133_0  E— — __,"22
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Neutrino Oscillation

http://pdg.1lbl.gov/2017/reviews/rpp20l6-rev-neutrino-mixing.pdf

Table 14.4: Sensitivity of different oscillation experiments.

Source Type of v E[MeV] Llkm] min(Am?)[eV?]

Reactor Ve ~ 1 1 ~ 1073
Reactor Ve ~ 1 100
Accelerator nm ~ 103 1
Accelerator Vyy Uy ~ 103 1000
Atmospheric v’s v, e,Vpe  ~ 103 104
~1 1.5x108

1 (a=e,u, 7 and i=1,2,3) = 41 B
OT1Y Am?2.
iJ

2 2

m4 — my

_E Yy i

P(Va — VB) — _ U;iUBiUOéjUEj EXP | ? R X
1,]
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Neutrino Oscillation

Massa dos Neutrinos e Mistura de Sabores
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|3+1 model-

4 mu ]

N V.
A"lf‘l(:ril(r ~ 1 C‘/z D ‘v
1l
v,
3 e — - Vs
A"’itm
2 T ]
: Aﬂ,nfolar
1

Ussr = | e Py, — vy =1 —sin?(20,,,) sin?(1.27Am2, L/ E)

Uy Usp Usa U P(Vu — Ve) — Sin2(2‘9,ue) Sin2(1'27Am4211L/E)

Tose ~ lkm
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A. Aguilar-Arevalo et al., Phys. Rev. D 64, 112007 (2001) [hep-ex/0104049]

[3+1 model
4 mC '1
V.
A'rn"jtcrilc’.Vlc‘/2 E Vp
| v,
3 - VS
Amﬁtm
2 T |
—_— : ATn’ﬁolar
1
(Ugy Uy Ueg Uyl
U
U. — j4
341 . : U
. . 74
Uy Usp Usa U

Tose ~ 1km

Beam Excess

17.5}
15|

® Beam Excess

28 pE,-V,.e)n
£ p,e)n

|

1.4
L/E, (meters/MeV)

P(v, — v,) =1—sin*(20,,)sin*(1.27Am3,L/E)

P(v, — ve) = sin®(20,,.) sin®(1.27Am?2,L/E)
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A. Aguilar-Arevalo et al., Phys. Rev. D 64, 112007 (2001) [hep-ex/0104049]

[ % . ! ' I ' T T Y T v - v - T i )
= 8 Antineutrino B :
g 1.2 — « Data (staLerr.) - 2 17.5:" ® Beam Excess
! ve fromu™ 10 » i 7 e
Hoor %vefrom K** 1 E 15 il P
] =1 v, from K’ B ; E3 pe,e')n
0.8 0 =" misid 1 b 125}
+ CJA—- Ny o E o other
0.6 | A dirt N
3 other i
" * —— Constr. Syst. Error 4
0.4 T 1 .
-]
0.2 -
g 2.5 [~ 7
£ : [ Neutrino :
:>j2.0_ 1 AR PRI NP N WEPURPR U [EIPP
1 0.4 0.6 0.8 1 1.2 1.4
1 15 L/E, (meters/MeV)
1.0
.2 - 2
{ - sin“(26,,,,) sin”(1.27Am3,L/E)
0.5
2 - 2 2
n“(20,,.)sin“(1.27TAm4, L/ E
] 0°00.2 0.4 0.6 0.8 1.0 1.2 14 15 3.0 ( He ) ( 41 / )
E® (GeV)
A. Aguilar-Arevalo et al., Phys. Rev. Lett. 110, 161801 (2013).

Tose ~ 1km
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'3+1 model at the SBNF

0-10_' ~ ICARUS - |
| sin®(20,,,,) = 0.1
[ 2

~ 0.06} —
N MicroBoone : Sin (ZHN ) 0.1
1‘ i
. | 2
= 0.04 . Amj; = 1.1 eV

0.02 [ Lar1-ND
0.00

0.0 0.2 0.4 0.6 0.8 1.0
Length (km)

= : MicroBoone
T; 0.94}
S .
o :

0.92¢

:Larl—ND
0.90¢
0.88 A & A § A A A § - A A A A A § A A A
0.0 0.2 04 0.6 0.8 1.0

Length (km)
New Perspectives 2018 ~ LED at the SBN 18 G. V. Stenico




'3+1 model at the SBNF
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3+1 model at the SBNF
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3+1 model at the SBNF V),
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\3+1 model at the SBNF
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GLOBES

General Long Baseline Experiment Simulator
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3+1 model at the SBNF
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3+1 model at the SBNF |
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'3+1 model at the SBNF
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Preliminary Results ‘5

SBNF sensitivity curves
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SBNF sensitivity curves

“341” m

ode

102

10

IIIIIIll [ Illlllll | IIIIIIII

3 LSND 90% CL
[ LSND 99% CL
% LSND Best Fit
+ Global Best Fit (arXiv:1303.3011)
%44« Global Fit 90% CL (arXiv:1303.3011)
+ Global Best Fit (arXiv:1308.5288)
=== Global Fit 90% CL (arXiv:1308.5288)

| Illllll

g i

T600, 6.6e+20 POT (600m)
MicroBooNE, 1.32e+21 POT (470m)
LAr1-ND, 6.6e+20 POT (100m)

v mode, CC Events

Reconstructed Energy
80% v, Efficiency

Stat., X-Sec., Flux, Cosmics, Dirt
v, Only Fit

—90% CL
—30 CL
---50 CL

Illlllll |

1072
107

1073

llllllll |

9= 107"

arXiv:1503.01520

arXiv:1503.01520

)

107

10

—— 30CL

10—1 =— 5CL

R MiniBooNE + SciBooNE 90% CL

 LAr1-ND (6.6 x 10°° POT)

MicroBooNE (1.3x10?' POT) and T600 (6.6x10*° POT)
1 llllllll L llllllll 1 L1 L 1111
-3 n n
10 1072 10™ 1

TIIIIII] 1 ITTTT”] 1 rrrrrn

1

v mode, CC Events

Stat, Flux, and Cross Section Unce
Reconstructed Energy
80% v,, Efficiency

Shape and Rate

—— 90% CL

New Perspectives 2018 ~ LED at the SBN

29

G. V. Stenico



Preliminary Results k

arXiv:1503.01520

)

1

for “3+1”

|

arXiv:1503.01520

1 02 — ll. =
- E T600, 6.6e+20 POT (600m)
- e MicroBooNE, 1.32e+21 POT (470m P
B i: ( ) > ( 1 % VG )‘
i = LAr1-ND, 6.6e+20 POT (100m) 192
10
- . v mode, CC Events
- ' Reconstructed Energy | |
I Stat., X-Se]
< i

10" ' mmLsND 9o% CL 10
C  [JLSND 99% CL -
— % LSND Best Fit -
| + Global Best Fit (arXiv:1303.3011) =
B %44« Global Fit 90% CL (arXiv:1303.3011) -

+ Global Best Fit (arXiv:1308.5288)

~ === Global Fit 90% CL (arXiv:1308.5288) B

10—2 | | Illllll | | lllllll 1 | lllllll | | |

107 107 ﬁi! 1071 -

MicroBooNE (1.3x10°' PQT) and T600 (6.6x10*° POT)

1 1 lllllll 1 lllllll

1 L1 1 1111

107

1072 10~

<

New Perspectives 2018 ~ LED at the SBN 29

G. V. Stenico



Preliminary Results il SBNF sensitivity curves ode
| B o ) _ —
10°F
. T600, 6.6e+20 POT (600m)
- MicroBooNE, 1.32e+21 POT (470m) ( )‘
; > —
i LAr1-ND, 6.6e+20 POT (100m) P V,LL Ve
10
8 v mode, CC Events
- Reconstructed Energy
— i 80% v, Efficiency o
Y i Stat., X-Sec., Flux, Cosmics, Dirt arXiv:1503.01520
% Ve Only Fit 02
e 7* . 0% CL 1 - vmode, CC Events
N 2 L - Ul [~ Stat, Flux, and Cross Section Unce
& - B % —30 CL - Reconstructed Energy
< " R ///////, ---56 CL - 80% v, Efficiency
- - | Shape and Rate
10" ' mmLsND 90% CL 10
~ [ LSND 99% CL -
— % LSND Best Fit [
- + Global Best Fit (arXiv:1303.3011) -
| 5% Global Fit 90% CL (arXiv:1303.3011) oy i
+ Global Best Fit (arXiv:1308.5288) N
~ === Global Fit 90% CL (arXiv:1308.5288) > B
| | | “’
10—2 | L il | Lt | | P11l | | d 1___
107 107 1072 107 1 NE :
. 2 B
Sin“2 6, < 0
——— 90% CL
arXiv:1503.01520 3 2 0L
10—1 - 5 CL
=RETTIIIE MiniBooNE + SciBooNE 90% CL
" LAr1-ND (6.6 x 10° POT)
P ( 1) 1) ] | MicroBooNE (1.3x10%' POT) and T600 (6.6<10%° POT)
p 7 Vp
l llllllll 1 lllllll[ 1 | I N S .
107 1072 10 1
.2
New Perspectives 2018 ~ LED at the SBN 29 G. V. Stenico



Preliminary Results |

SBNF sensitivity curves

ode

10%E
= T600, 6.6e+20 POT (600m)
- MicroBooNE, 1.32e+21 POT (470m) P ( )‘
- > %
i LAr1-ND, 6.6e+20 POT (100m) V,LL vV €
10
8 v mode, CC Events
- Reconstructed Energy
B 80% v, Efficiency .
— - e .
o i Stat., X-Sec., Flux, Cosmics, Dirt arXiv:1503.01520
> v, Only Fit
) - s ‘ 10°¢
S 1 . 90% CL ~ vmode, CC Events
N - %y —vue  Stat, Flux, and Cross Section Unce
& - B ////////% —30 CL - Reconstructed Energy
<] - = /////// 56 CL " 80%v,, Efficiency
- | Shape and Rate
10" ' mmLsND 90% CL 10
C [ LSND 99% CL -
— % LSND Best Fit [
- + Global Best Fit (arXiv:1303.3011) S
| %24 Global Fit 90% CL (arXiv:1303.3011) p— -
+ Global Best Fit (arXiv:1308.5288) N
~ === Global Fit 90% CL (arXiv:1308.5288) > B
10—2 | | lllllll | | llIIlIl | | lllllll | | & 1__
107 107 1072 107 1 NE -
. D i
sin“2 0, <
) ——— 90% CL
arXiv:1503.01520 - 35 CL
10—1 — 5 CL
» = eecece. MiniBooNE + SciBooNE 90% CL
Km O[ R D 3 " LAr1-ND (6.6 x 10° POT)
’ ] P ( | MicroBooNE (1.3x10%' POT) and T600 (6.6<10%° POT)
Vy = V)
l llllllll 1 llllllll 1 | I N S .
107 1072 10 1
.2
sin“20,,,,
New Perspectives 2018 ~ LED at the SBN 29 G. V. Stenico



Preliminary Results
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